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Abstract 
 
This paper gives an overview of the Alpaca fibre industry in Australia. It examines a 
range of properties of the alpaca fibres, grouped according to colour, length, or fineness. 
The fibre properties have been measured objectively and statistical analyses have been 
conducted to study the variations in key fibre properties. A comparison between 
Huacaya and Suri alpaca fibres has been made. The alpaca fibre classing practice used 
in the past and at present is also discussed in this paper. 
 
 
1. Introduction  
 
1.1. Alpaca and its fibre 
 
Alpaca is an important member in the Camelid families (Figure 1). It has been selected 
for fibre production for at least 3000 years. The textile industry regards alpaca fibre as a 
specialty fibre. It is sought after for its softness, warmth without weight, range of 
natural colour and good strength. There are two types of alpaca: Huacaya and Suri. 
Huacaya produces crimped, dense fleece. Its fibre is softer and lighter than wool fibre. 
Suri produces non-crimped, slippy, straight fleece. Suri fibre is longer, more lustrous 
and silky than Huacaya fibre. Fibre from Huacaya is typically blended with Merino 
wool or other fibres for use in overcoats and high fashion knitwear, as well as socks, 
hats, gloves or floor covering, quilts filling, etc. Suri fibre is used extensively in 
brushed coating. 
 
 
 
 
 
 
 
 
 
 
Figure 1 Flowchart of Camelid families  
 
1.2. Alpaca industry in Australia 
 
Most alpaca animals are raised in the Andes Mountains of Southern America, especially 
in Peru, Chile and Bolivia [Encyclopadia Britannica Inc 2000]. The estimated total 
number of alpaca animals is 3.1 million and 90% of them (near 2.8 million) are found in 
Peru [Tuckwell 1994]. Only a few hundred alpaca animals were imported to Australia 
from Chile through NZ in the 1980’s, but the number has been growing in recent years. 
Bactrian Dromedary
Camelin
Llama
Huacaya Suri
Alpaca Vicuna Guanaco
Lama
Camel genus
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There were over 20,000 animals in 1999 distributed amongst 1600 breeders scattered all 
over Australia [AAA 2000a; Hack et al. 1999]. Australia currently has the largest alpaca 
herd outside South America [AAA 2002; Knox and Lamb 2002]. It is estimated that the 
alpaca population in Australia may have reached 30,000 now.  
 
The world alpaca fibre production is around 5,000 tonnes, mostly produced in Peru 
(3,500 tonnes), with the rest dispersed in Bolivia, Chile, New Zealand, Australia and 
Northern-America. Large herds from the Andes produce fibres almost exclusively for 
the European market [AAA 2000a]. The current annual alpaca fibre production in 
Australia is estimated at 75 tonnes in greasy weight. (30,000*2.5kg/head/year) 
[Holdings 2001; McGregor 1999]. So the alpaca industry in Australia is still a very 
small industry compared with the wool industry (130.4 million sheep shorn, with a 
shorn wool production of about 550 million kg greasy in the 2001/2002 financial year) 
[Australian Wool Innovation Production Forecasting Committee 2002]. Most alpaca 
enterprises at present are keen to focus on live animal trading rather than growing fibre 
for processing. 
 
Australia has a great potential for a viable alpaca industry. The Australian Alpaca 
Association (AAA) was founded in 1989. Its mission is to provide national co-
ordination for a growing national herd of high quality alpacas in Australia and to enable 
a viable and sustainable animal and fibre industry [AAA 2002]. The Association has 
provided a wide range of member services and has established strong links with fibre 
research, processing, manufacturing and marketing organisations. The Alpaca 
Cooperative P/L (Alpaca Co-op) was established in 1995. The Co-op markets products 
derived from alpaca fibre, grown, manufactured and designed in Australia on behalf of 
its members. Its aims include achieving sustainable market confidence in the alpaca 
livestock industry and a successful fibre production system, and sustaining the image of 
alpaca as a soft, luxurious and versatile fibre [AA Co-op 2002]. Both organisations 
promote the concept of alpaca and alpaca products in Australia as well as overseas.   
 
Additionally, Australia has sound pastures and modern technologies for breeding the 
best stocks. There is also an increasing interest in alpaca fibres among fashion houses. 
Therefore, alpaca fibre prices are increasing now due to international demand 
particularly from Italians and Japanese. However the price of alpaca fibre exhibits a 
pronounced price cycle [Weatherall 1995] and there is a large price discount as the 
mean fibre diameter of alpaca fibre increases [Mcgregor 1997]. In Australia, the 
average price given by Alpaca Co-op now is $60/kg for fibre less than 20 microns and 
the price for fibre coarser than 30 microns is $1/kg [Knox 2000b; Knox and Lamb 
2002]. The retail price for alpaca clothing such as men’s jumpers is up to $350 [AA Co-
op 2002]. The industry is gradually moving from livestock trading to fibre based 
trading. The Australian Alpaca Association claims that by the year 2011 Australian 
alpaca fibre production will reach 950 tonnes. Hence, there is an urgent need for the 
industry to understand the properties of Australian grown alpaca fibres, so that the 
industry can market the fibre better and export high quality alpaca fibre products 
manufactured from high quality fibres. 
 
1.3. Issues of concern and objectives of this study 
 
Although the Australian alpaca industry has enjoyed a steady and consistent growth, 
there exist many issues of concern. For example, 80% of alpacas are in herds of less 
than six animals and total fibre production is limited by the small flocks [AAA 2000b]. 
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This is a significant disadvantage in terms of its impact on the global textile fibre 
market [Piper 1998]. Heterogeneous fibre quality plus inferior preparation and broad 
fibre classing in the past have also made it difficult for alpaca processors to control the 
quality of the fibre products. Additionally, dark fibres and overgrown fibres are put into 
the stock and few fibre processors intend to make use of them. It is also worth noting 
that some coloured fibres have been used in high fashion niche markets.  
 
More importantly, little has been published on the properties and processing of 
Australia grown alpaca fibres. Some researchers reported fleece quality among animal 
body-sites and between animals for breeding and trading purposes [Aylan-Parker and 
McGregor 2002; Leon 1959; Newman and Paterson 1996; Stapleton and Holt 1993; 
Wuliji et al. 1992]. Preliminary investigations were undertaken into the assembly of 
fibre consignments during 1997 and 1998 [McGregor 1999]. Fibre properties of sale 
lots entering the mills for processing have not been as comprehensively assessed as 
wool. During 2000, the alpaca industry in Australia was adopting the Code of Practice-
“Clip preparation Guideline for Australian Alpaca Fibre” [Knox 2000a; Knox and Lamb 
2002]. With this Code of Practice, the individual alpaca fleeces being classed vary 
widely in colour, properties and sources. Thus it has been very difficult to class the 
alpaca fibres into specific diameter or micron ranges like wool. This makes mill quality 
control difficult for the alpaca fibre processing, which in turn leads to inconsistent 
product quality.  
 
This paper is to examine the old classing lines through fibre property investigation. 
Samples from subjectively classed lines were assessed by objective measurements, and 
the results were analysed to reveal the fibre attributes and their variations at the fibre 
stage. Then the new classing code of practice currently in use in Australia is introduced. 
 
 
2. Materials and Methods 
 
2.1. Materials 
 
Table 1: Sample descriptions 
Fibre type Classed  fineness line Colour Length line 
Alpaca: 
Huacaya   
Suri 
Superfine (SF): 20m, -n/a 
Fine (F): 20.1-25m 
Medium (M): 25.1-30m 
Strong (S): >30.1m 
White (W),  
Fawn (F),  
Brown [Light brown (BR), 
Dark-Brown (DKBR)],  
Black (BLK),  
Rose grey/Roan (RG),  
Grey (G) 
Good average length 
(AAA): 75-140mm; 
Shorter (AA): 40-74mm; 
Very short (A): <40mm; -n/a 
Overgrown (OG): >150mm  
Sample types  
being 
collected 
AAAWF, AAAWM, AAAWS, AAAFF, AAAFM, AAABRF, AAABRM, AAADKBRM, 
AAABLKF,AAABLKM, AAARGM, AAAGF, AAAGM, SAAAWM, SAAAFF, AAWF, 
AAWM, AAWS, OGW 
Some examples of classed fleece descriptions: 
AAAWF - Good length white fine fleece (Huacaya); SAAAFF – Good length fawn fine fleece (Suri); 
AAWS - Short length white strong fleece (Huacaya); OGW – Overgrown white fleece ; 
AAAWM - Good length white medium fleece (Huacaya). 
 
All alpaca fibres used were sampled from the Gordon Institute of TAFE, which was the 
main fibre classing body for the alpaca industry until the end of 2001. A total of 19 
alpaca fibre sample types (2.0 kg each) comprising different colours and classed lines 
(Table 1) were selected at random from fresh and stock bales in June 2000. They 
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represent, as shown in Table 1, a wide range of fibre lots including different colour and 
length.  
 
2.2.  Sampling and testing methods 
 
Sampling, sub-sampling methods and measurements of fibre properties were in 
accordance with the International Wool and Textile Organisation Testing Regulations 
and Standards (IWTO-), Australian / New Zealand Standards (AS/NZS-) and Australian 
Standards (AS-). Standards adopted are listed below: 
 
1). AS/NZS 1363.1:1996 (IWTO-38-91):  Method for grab sampling greasy wool from bales 
2). AS/NZS 2721: 1996 (IWTO-7-92): Wool- Sub-sampling staples from grab samples 
3). AS/NZS 2810:1997 (IWTO-30-93): Determination of staple length and strength 
4). AS/NZS 1134:1999 (IWTO-19-98): Wool - Determination of wool base and vegetable matter 
base of core samples of raw wool 
5). AS 3535-1988: Wool- Method for the measurement of resistance to 
compression 
6). IWTO-47-98: Measurement of the mean and distribution of fibre diameter 
of wool using an optical fibre diameter analyser 
7). IWTO-57-98: Determination of medullated fibre content of wool and 
mohair samples by opacity measurements using an OFDA 
8). AS 2001.1:    Conditioning procedures  
 
All measurements were conducted in the Textile Testing Laboratory of Deakin 
University. Ambient air temperature in the testing laboratory was controlled by a central 
conditioner at 202C. Relative humidity was maintained at 655%.   
 
2.3 List of fibre properties measured and its abbreviations and units 
 
The following parameters were measured on the samples: 
 
Washing yield (WY, %); Grease content (Grease, %); Residual grease content (Resid. G, %); Staple 
length (SL, mm); Mean Fibre diameter (MFD, m); Coefficient variation of MFD (CVD, %); Percentage 
of fibres greater than 30 m (AE30, %); Spinning fineness (SPNFine, m); Fibre Curvature (CUR, 
deg/mm); Percentage of medullated fibre contents (%MED, %); Mean medullation fibre diameter 
(M.MED, m); Resistance to compression (RTC, Kpa); Staple strength (SS, N/Ktex) and Position of 
Break (POB, %). 
 
2.4 Statistical methods 
 
Differences in fibre traits between colour, length and fineness groups were analysed by 
analysis of means and variance using the SPSS program [Norusis 1997; SPSS 2000]. 
The model used was simply defined as:  
 
Dependent = Independent + Intercept ()  
(Where: Dependent = all fibre properties respectively; Independent = colour, fineness and length 
factors etc.) 
 
Differences between means were compared by Tukey post-hoc test method by assuming 
equal variances.  
 
 
3. Results and Discussions 
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3.1.  Properties of alpaca fibres in different colour groups  
The alpaca fleece colours are currently classified into 6 categories (Table 1). Within 
some colour groups, there are sub-groups depending on the colour lightness or darkness 
such as brown (BR) and dark brown (DKBR). Because of the small number of fine and 
strong line samples, the variation analysis on colour is only conducted for the medium 
fineness samples (Table 2). In order to examine the possibility of narrowing variations 
in fibre diameter and length, two separated medium groups (according to the range of 
fibre diameter) are also compared for most fibre characteristics (Table 3).  
Results in Table 2 show that, in the medium group, except for the dark brown (DKBR), 
there are no significant differences in mean fibre diameter (MFD) between colours, 
though white fibre has the lowest MFD, which agrees with the fleece report by other 
researchers [McGregor and Butler 2002a]. However, the coefficients of variation of FD 
(CVD) for white (W), fawn (F), rose-grey (RG), brown (BR) and dark brown (DKBR) 
fibres are lower than that for grey (G) and black (BLK) alpaca fibres. This means the 
grey (G) and black (BLK) fleeces are a mixture of fibres having large variations in fibre 
diameter. The classer actually confirmed that a few fine fleeces were mixed with grey 
and black medium lines. 
Table 1: Comparison of fibre properties in different colour groups (Medium line, 
25.0<MFD<30m) 
Colour  MFD* CVD* AE30 CUR* SPNfine* M.MED %MED 
W 25.34 a 26.25 a 21.75 39.55 a 25.88 a 31.60 25.23 
F 26.12 a 26.53 a 25.53 36.43 abc 26.80 a 32.15 28.35 
RG 27.18 a 27.30 a 30.00  39.05 ad 28.08 a   
BR 25.99 a 27.19 a 25.33 36.59 bd 26.82 a   
DKBR 28.14 b 27.33 a 36.38  30.00 e 29.08 b   
G 27.32 a 29.59 bc 30.34  35.64 bc 28.89 b   
BLK 26.79 a 28.08 ac 30.36  33.81 c 27.88 a   
Total Mean 26.70 27.71 28.57 35.71 27.70 31.88 26.79 
        
 RTC* Resid.G Grease* WY SL SS POB 
W 5.47 ac 1.03 1.72 ab 93.43 91.50 61.68 47.63 
F 5.35 abc 1.07 1.06 a 98.33 100.31 59.17 45.65 
RG 5.40 abc 1.05 1.43 ab 94.41 108.57 53.98 59.16 
BR 4.55 ab 1.22 1.89 ab 94.17 100.33 60.92 36.70 
DKBR 6.16 c 1.22 1.88 ab 92.85 108.00 54.19 42.27 
G 4.88 ab 1.40 2.26 b 93.65 116.47 58.71 44.90 
BLK 4.46 b 1.33 1.91 ab 92.52 104.18 55.93 39.87 
Total Mean 5.01 1.23 1.82 93.97 105.03 58.01 43.76 
*. Means between colour groups in columns are significantly (p<0.05) different for that trait.   
-. Means with different superscripts (e.g. a, b, c etc) in columns are significantly different at the 0.05 
level. 
The average grease content of fibres in all colour groups (about 2 %) is much lower 
than that of merino wool (10-20%), which agrees with the previous fleece study [Leon 
1959]. Residual grease contents in Tables 2 and 3 show that all scoured fibres contain 
more than 0.5% residual grease. The grey (G) and black (BLK) samples also contain 
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higher levels of residual grease than the others probably due to their higher grease 
content before scouring (Table 2).  
The curvature (CUR) of white fibres is significantly higher than that of dark colour 
fibres (including BR, DKBR, G and BLK). Rose-grey fleeces contain many white 
fibres, which may be the reason for its high curvature results. Since fibre crimp 
improves fibre cohesion during the early stage fibre processing, breeding white or light 
coloured alpacas is important from the fibre processing point of view. 
The mean resistance to compression (RTC) of alpaca fibre is lower than wool, which 
has typical RTC values ranging from 5 to 15kPa [Cottle 1991]. McGregor [McGregor 
1999] reported that the RTC of alpaca ranged from 2.8 to 6.7. He also observed that 
seasonal conditions that affected MFD and growth of alpaca did not significantly affect 
the RTC of alpaca [McGregor 2002b]. The RTC for alpaca fibres generally increases 
when the fibre curvature (CUR) increases in different colour groups (Table 2) except 
for the dark brown (DKBR) sample. However, this trend was not found in the two 
separate medium groups (Table 3). McGregor [McGregor 1999] also reported that in 
both Suri and Huacaya alpaca that RTC was correlated with fibre curvature.  
Table 2: Comparison of fibre properties in different colour groups (Two separate 
“Medium” lines: Group (1), 25<MFD<=26.8m; Group (2), 26.8<MFD<30m.) 
Group (1) MFD CVD* AE30 CUR* SPNfine RTC* Resid.G* Grease* 
W 25.34 26.25 a 21.75  39.55 a 25.88 5.47 a 1.03 a 1.72 a 
F 26.12 26.53 a 25.53  36.43 ab 26.80 5.35 a 1.07 a 1.06 b 
BR 25.99 27.19 ab 25.33  36.59 ab 25.93 4.55 ab 1.22 a 1.89 a 
G 25.50 28.48 bc 20.80  35.65 ab 26.63 4.66 ab 1.75 b 2.63 c 
BLK 25.14 28.88 c 21.93  34.23 b 26.38 4.02 b 1.38 ab 2.25 ac 
Total Mean 25.68 27.42 23.44 36.50 26.32 4.76 1.28 1.90 
         
Group (2) MFD* CVD* AE30* CUR* SPNfine* RTC* Resid.G Grease 
RG 27.18 a 27.30 a 30.00 a 39.05 a 28.08 a 5.40 ab 1.05 1.43 
DKBR 28.14 b 27.33 a 36.38 b 30.00 b 29.08 b 6.16 a 1.22 1.88 
G 29.15 c 30.70 b 39.88 b 35.63 c 31.15 c 5.10 b 1.05 1.89 
BLK 28.45 b 27.28 a 38.80 b 33.40 d 29.38 b 4.91 b 1.28 1.57 
Total Mean 28.23 28.15 36.26 34.52 29.08 5.39 1.15 1.69 
         
Group (1) N SL* SS POB* Group (2) N SL SS POB* 
W 40 91.50 a 61.68 47.63 b RG 42 108.57  53.98 59.16 b 
F 45 100.31 a 59.17 45.65 b DKBR 40 108.00  54.19 42.27 a 
BR 47 100.49 a 60.91 36.74 a G 41 112.44  61.54 51.43 b 
G 40 120.50 b 55.89 38.36 ab BLK 45 102.56  56.03 41.16 a 
BLK 44 105.80 ab 55.82 38.58 ab      
Total Mean 261 103.04 59.10 40.50 Total Mean 168 107.77 56.42 48.43 
*. Means between colour groups in columns are significantly (p<0.05) different for that trait.   
-. Means with different superscripts in columns are significantly different at the 0.05 level. 
The coarse edge index or AE30 values for fibres in all colour groups in the mixed 
medium line are statistically equal (Table 2). The white fibre sample has the lowest 
AE30 value. However, the AE30 value for the rose-grey (RG) sample is significantly 
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lower than that for other dark fibre samples in group (2) (Table 3). The mean of AE30 
of group (2) (Table 3) is significantly larger than that of group (1) (36.26% vs 23.44%), 
because of their large difference in fibre diameter (FD). Previous reports have shown 
that a substantial proportion of Australian alpaca has a large coarse edge and that this is 
highly correlated with mean fibre diameter [McGregor 1999]. 
Medullation measurements were only conducted for white and fawn fibres as OFDA is 
not an appropriate testing instrument for dark fibres since dark fibres can cause elevated 
opacity readings (IWTO-57-98). It was reported that coloured alpaca fleeces were less 
medullated (as measured on the Projection Microscope) than white fleeces and the 
average medullation percentage for Bolivian llama (the closest relative of alpaca) was 
43.1% [Martinez et al. 1997]. The results in Tables 2 show that the fawn fibres have a 
higher percentage of medullaion (%MED) than the white fibres. It may be deduced that 
Australian grown alpaca fleeces are less medullated than overseas fleece and white 
alpaca fibre is less medullated than coloured fibres. It has previously been demonstrated 
that medullation in Australian alpaca increases with mean fibre diameter, live weight 
and with age [McGregor 1999].  
 
There are no statistically significant differences in staple length (SL) between colours in 
the combined medium line (Table 2). However, differences are found (Table 3) when 
separating the medium line into two groups, longest in grey and shortest in white of 
medium group (1) and shortest in black of medium group (2) respectively. This should 
be considered as an age effect rather than colour effect. Shorter staple has higher staple 
strength (SS), and the difference is not statistically significant between colours. The 
mean SS of Australian alpaca in this study was higher than that of Southern American 
alpaca and llama (46.4 N/ktex) [Iniguez et al. 1998]. It has previously reported that the 
SS of Australian alpaca ranged between 25 and 140 N/ktex [McGregor 1999]. In 
another study the SS of alpaca was not significantly reduced by poor seasonal nutrition 
whereas that of Merino sheep grazing the same pasture was significantly reduced 
[McGregor 2002b].  
It can be seen from comparisons between groups (1) and (2) in Table 3 that, minimizing 
the range of FD for medium line (Ranging from 25 to 27 microns) will reduce variations 
for important fibre traits, such as those properties related to comfort and handle of 
fabric: CVD, AE30 and SPNFine. 
 
It is worth mentioning that while some traits differ between colours, large variations 
actually exist within each colour, because the fleeces came from various sources (farms 
and aged animals). Colour may not be a major factor that contributes to the difference in 
fibre properties. Large variations in colour, particularly the shortage of white fibres is 
disadvantageous for the industry. The small number of coloured lots cannot make up a 
sufficient processing batch, and the coloured lots are usually mixed together during 
classing. This limits the product range that can be made from these fibres. Increasing 
the production of alpaca fibres would be essential for the sustained development of the 
Australian alpaca fibre industry.     
 
3.2 Variations of fibre properties among classed length groups 
 
Table 4 indicates that the three classed length lines with the similar MFD have distinct 
differences in staple length (SL). The coefficient variation of staple length (SLCV) of 
good length group (AAA) is the highest (27.63%) among the three lines. Assembling a 
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large range of length (eg. AAA: 75-140mm) is one of the reasons of high SLCV. A 
large length variation within fleece and between fleeces from different origins also 
contributes to the SLCV of AAA. Consequently such length classing will result in high 
CV of fibre length in the top. It is suggested that the animal should be shorn annually to 
avoid excessive fibre length or too short staples. Fibres with uniform length are 
attractive to the fibre processors.  
 
In Table 4, there are no significant differences in mean medullation (M.MED), grease 
content (Grease) and washing yield (WY) among the length groups. The average WY 
(93.6% in Table 4) is much higher than the 72% reported for the Peruvian fibres 
[Tuckwell 1994].  
 
Table 3: Comparison of alpaca (Huacaya type) fibre properties in different length lines 
Length MFD CVD* AE30 M.MED %MED Resid.G 
AAA 26.78 27.32 a 29.60 31.84 32.28 1.24 
AA 26.03 30.69 b 27.83 31.85 28.53 1.30 
OG 26.49 30.55 b 28.08 32.65 37.15 1.13 
Total 
Mean 
26.63 28.11 29.20 31.93 31.57 1.24 
N 272000 272000 272000 144000 144000 34 
       
Length Grease WY SL* SLCV* SS POB 
AAA 1.82 93.87 101.92 a 27.63 a 59.14 43.91 
AA 2.12 92.21 65.63   b 25.76 b 61.93 41.19 
OG 1.75 94.20 176.25 c 21.54 c   
Total 
Mean 
1.87 93.60 99.60 24.98 59.67 43.40 
N 34 17 721 721 681 681 
*. Means between length groups in columns are significantly (p<0.05) different for that trait.   
-. Means with different superscripts (e.g. a, b, c etc) in columns are significantly different at the 0.05 
level. 
 
The staple strength (SS) testing for overgrown (OG) staples could not be performed on 
the Staple Breaker (Model I) used in this study, because the staple length has exceeded 
the testing range of the instrument. It has been reported previously that long staples 
were unsuitable for measurement in both the Staple Breaker [McGregor 1999] and with 
the ATLAS [Lamb 2000].  
 
3.3 Variations of fibre properties among classed fineness lines 
 
Table 5 shows that the three classed fineness lines are remarkably different in most 
traits such as FD, CVD, AE30, CUR, %MED, Grease, SL, SS and POB. The SL of 
strong line is considerably shorter than that of fine and medium lines, but SS is the 
highest (73.15 Vs 57.48, 58.05 N/Ktex). SL of fine and medium groups is within good 
length (AAA), which is suitable for worsted processing. Variations of FD and SL in the 
medium line are larger than that in the other two lines.  
 
It is worth noting that animal age is a major factor affecting FD, medullation and length. 
FD and %MED tend to increase with age [Wuliji et al. 1992；McGregor 1999]. In this 
paper, the age effect has not been taken into account. It may be necessary to separately 
class the fleeces to isolate the age effect. 
 9
 
Table 4: Comparison of alpaca (Huacaya) fibre properties in different fineness lines 
(classed) 
Classed  
Fineness 
MFD* CVD* AE30* CUR* SPNFine* M.MED* %MED* RTC* 
Fine 24.88 a 27.54 a 19.59 a 36.00 a 25.76 a 29.68 a 29.48 a 4.45 a 
Medium 27.29 b 27.64 a 31.74 b 36.18 a 28.30 b 31.88 b 26.79 a 5.34 b 
Strong 32.77 c 24.03 b 64.75 c 28.45 b 32.80 c 36.08 c 48.85 b 5.37 b 
Total Mean 26.78 27.32 29.60 35.52 27.67 31.84 32.28 5.00 
         
Classed 
Fineness 
Resid.G* Grease* WY SL* SLCV SS* POB*  
Fine 1.43 a 2.17 a 93.02 105.90 a 24.07  57.49 a 38.07 a  
Medium 1.11 bc 1.63 b 94.25 102.29 a 27.38  58.24 a 46.06 b  
Strong 1.19 ac 1.45 b 95.44 80.47  b 23.91  73.15 b 58.91 c  
Total Mean 1.24 1.82 93.87 102.00 25.12 59.10 43.98  
 
Finer fibre has significantly lower RTC than coarser fibres although the CUR is larger 
in the finer line (Tables 5). This may be related to the lower crimp “height” (amplitude) 
of the fine alpaca fibres, unlike the wool crimp. Further research is needed to examine 
the softness of alpaca fibres. 
 
Table 5: Comparison of alpaca (Huacaya) fibre properties in different fineness lines 
(measured) 
Actual 
Fineness 
MFD* CVD* AE30* CUR* SPNFine* RTC Resid.G Grease SL* 
Fine 24.21 a 27.03 a 17.20 a 38.09 a 24.93 a 4.75 1.33 2.03 97.59 a 
Medium 26.70 b 27.71 a 28.57 b 35.71 a 27.70 b 5.01 1.23 1.82 104.89 a 
Strong 32.77 c 24.03 b 64.75 c 28.45 b 32.80 c 5.37 1.19 1.45 80.47 b 
Total 
Mean 
26.78 27.32 29.60 35.52 27.67 5.00 1.24 1.82 101.92 
*. Means between fineness groups in columns are significantly (p<0.05) different for that trait.   
-. Means with different superscripts (e.g. a, b, c etc) in columns are significantly different at the 0.05 
level. 
 
There are some differences between the classed and the measured results in Tables 5 
and 6. Therefore, subjective classing should be validated by objective measurements of 
most important fibre properties, particularly fibre diameter and its variations.   
 
3.4 Comparisons between two alpaca breeds   
 
As mentioned in the introduction, alpaca has two types – Huacaya and Suri. Table 7 
compares the two types of fibres with a similar mean fibre diameter. The Suri fibre has 
much longer staple length (SL) and coarser edge (AE30) than the Huacaya fibre. Higher 
RTC and CUR of Huacaya is probably caused by its relatively higher crimp frequency 
associated with a lower staple length. These differences between breeds appear to be 
related to different skin follicle attributes [Ferguson et al. 2002]. The staple strength 
(SS) for Huacaya and Suri fibres is similar in the fine line, but the Suri fibre is much 
stronger in the medium line. 
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Table 6: A comparison of Huacaya vs Suri fibres (Fine line and Medium line) 
Fibre type Fine line MFD CVD AE30* CUR* SPNFine* M.MED %MED 
Huacaya  24.22 27.03 17.20 38.09 24.93 29.68 29.48 
Suri  24.97 28.68 20.65 27.68 26.15 29.63 27.35 
Fibre type Fine line RTC* Resid.G* Grease WY SL* SS POB* 
Huacaya  4.75 1.33 2.03 92.61 97.59 57.48 37.56 
Suri  3.61 1.67 1.69 95.22 133.33 53.33 45.28 
Fibre type Medium line MFD CVD AE30 CUR* SPNFine M.MED %MED 
Huacaya  27.91 28.14 34.98 35.46 29.08 - - 
Suri  27.22 27.83 31.33 24.93 28.23 31.50 37.18 
Fibre type Medium line RTC* Resid.G* Grease* WY* SL* SS* POB 
Huacaya  5.31 1.13 1.72 93.60 104.58 57.41 45.62 
Suri  4.07 0.76 1.06 96.97 130.40 71.89 46.10 
*. Means between fibre types in columns are significantly (p<0.05) different for that trait.   
 
The proportion of middle break is very close for both Huacaya and Suri regardless of 
their fineness (Table 8). But the two fibre types differ in tip and base breaks as indicated 
in Table 8. 
 
Table 7: Proportion of tip, middle and base break of staple of fine, medium and strong 
lines with the classing length of AAA 
Fibre type Tip break 
(POB<=33%) 
Middle break 
(33<POB<=67%) 
Base break 
(POB>67%) 
 Mean Sd  % Mean Sd  % Mean Sd  % 
Huacaya (F) 19.62 6.53  40.7 49.08 8.68  56.8 68.40 0.99  2.5 
Huacaya (M) 22.82 6.79  24.7 41.62 17.50  70.1 72.76 4.31  5.2 
Huacaya (S) 15.50 -  2.3 51.99 8.91  62.8 74.27 3.68  34.9 
Suri (F) 24.66 6.01  31.1 51.72 7.30  60.0 74.00 6.56  8.9 
Suri (M) 22.74 6.16  17.5 47.56 7.17  70.0 70.62 1.16  12.5 
 
 
3.5 New classing practice in Australia 
 
The broad micron classing and associated fibre property variations and processing 
difficulties have attracted the attention of Australian Alpaca Co-op. Since November 
2001, a new classing practice has been introduced into the Australian alpaca industry. 
This practice tightens up the micron range but some colours may be combined [Knox 
and Lamb 2002]. Table 9 lists the new classing lines currently in use. These changes 
will obviously reduce the variations within each line and will help processing mills with 
mill quality control to achieve consistency in the quality of alpaca products.  
 
Table 9: Current alpaca fibre classing lines 
Fibre diameter Length 
Superfine (SF): 20 micron or finer 
Fine (F): 20.1-23 m 
Medium (M): 23.1-27 m 
Strong (S): 27.1-32 m 
Extra strong (XS):      >32 m  
A: 120-150mm 
B: 80-120mm 
C: 60-80mm 
D: less than 60mm 
O (overgrown):  more than 150mm 
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4. Conclusion 
 
The Australian alpaca fibre industry is a relatively new industry, with an animal 
population of about 30,000 only at present. Due to the small quantity of fibre available, 
the alpaca fibre has been classed into broad micron and length ranges. The results in this 
study have shown that this broad classing leads to large variations in fibre properties, 
such as large variations in fibre diameter and staple length within the classing lines.  
 
The industry has recently started to adopt a new classing practice with tighter micron 
ranges and more clearly defined length groups. This will help fibre processors with 
process and product quality control. 
 
For the continuing development of the alpaca fibre industry in Australia, it is important 
that breeders are aware of the quality requirements of fibre processors, and there is 
sufficient quantity of good quality white alpaca fibres available for processors. As the 
fibre production increases, the industry will move towards full objective specification of 
fibre properties. Further research is also necessary to understand the important attribute 
of the alpaca fibres, such as softness. 
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